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localization, not just 
activation, is needed 
for yeast polarity 
establishment
Lukasz Kozubowski, Koji Saito, 
Jayme M. Johnson, Audrey S. Howell, 
and Daniel J. Lew 
In this issue, Li and Wedlich-Soldner [1] 
offer an alternative interpretation of the 
previously reported synthetic lethality 
of the bem1D rsr1D double mutant 
and suggest an alternative conclusion 
from our recent experiments involving 
rescue of that lethality, published in 
Current Biology [2]. However, findings 
presented in our recent paper [2] as 
well as in our earlier work [3] argue 
against their interpretation.We interpreted the bem1D rsr1D 
synthetic lethality as being due to the 
simultaneous inability to use bud-site 
selection landmarks (without Rsr1p) 
and to break symmetry (without 
Bem1p). In this view, both Rsr1p and 
Bem1p provide mechanisms to localize 
the guanine nucleotide exchange 
factor (GEF) Cdc24p. Li and Wedlich-
Soldner [1] interpret the bem1D rsr1D 
synthetic lethality as being due to the 
simultaneous loss of two Cdc24p GEF 
activators (Rsr1p–GTP and Bem1p). In 
their view, the GTP–Cdc42p generated 
upon GEF activation could lead to 
spontaneous polarization via an actin-
mediated feedback loop.
Although GEF activation by its 
binding partners has not been directly 
demonstrated [4], a series of clever 
indirect experiments led to the 
proposal that Cdc24p GEF activity is 
autoinhibited by its PB1 domain, and 
that binding of Bem1p relieves that 
autoinhibition [5]. If that is the sole 
role for Bem1p (as proposed by Li and 
Wedlich-Soldner [1]), then a similar 
activation should occur when the 
Cdc24p PB1 domain is deleted, but we 
showed that Cdc24pDPB1 is ineffective 
at rescuing either bem1D rsr1D or, 
indeed, cdc24 mutants [2]. These 
findings call into question the idea that 
the Cdc24p PB1 domain is primarily 
autoinhibitory and instead support the 
idea that the domain serves primarily 
to localize the GEF, as we suggest. 
Like Rsr1p, Bud2p is essential for 
bud-site selection [6], and we showed 
that, like bem1D rsr1D, bem1D bud2D 
mutants are synthetically lethal [3]. 
However, Bud2p is a GTPase-activating 
protein (GAP) for Rsr1p [7,8], so 
bud2D mutants should contain excess 
Rsr1p–GTP. If Li and Wedlich-Soldner’s 
hypothesis were correct, then this 
Rsr1p–GTP should activate Cdc24p 
and there would be no reason for the 
bem1D bud2D synthetic lethality. Thus, 
the observations that bem1D bud2D 
mutants and cdc24DPB1 mutants are 
unable to polarize or proliferate are 
consistent with our hypothesis but not 
with that of Li and Wedlich-Soldner.
A second issue raised by Li and 
Wedlich-Soldner [1] concerns the 
role of actin in symmetry breaking. 
Their suggested actin feedback loop 
provides a plausible explanation for 
the behavior of G1-arrested cells 
overexpressing a GTP-locked Cdc42p 
[9], but we showed that cells with more 
physiological levels of GTP–Cdc42p 
could not polarize via this mechanism, at least at high temperature [3], arguing 
that it is not sufficient to promote 
polarization in non-overexpressing 
cells. Of course, it remains possible 
that actin contributes to polarization 
in some other manner. Indeed, the 
result that bem1D mutants cannot 
polarize in the presence of the actin-
depolymerizing drug latrunculin A 
[10] might most simply be explained 
by a need for F-actin in Rsr1p action. 
However, because of actin’s many 
roles in the cell, defects stemming from 
total actin depolymerization must be 
interpreted with caution.
A final issue concerns whether a 
‘minimalist’ model involving only the 
GEF–PAK feedback loop we identified 
could suffice for effective symmetry 
breaking. Li and Wedlich-Soldner [1] 
point out that mathematical models 
supporting such a mechanism contain 
additional assumptions that have yet to 
be confirmed by experiment (e.g. [11]). 
On this, we are in complete agreement: 
this remains fertile territory for future 
research.
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